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Abstract

This paper presents a novel 360-degree video streaming system for large-scale immersive displays and its ongoing
implementation. Recent VR systems aim to provide a service for a single viewer on HMD. However, the proposed 360-degree
video streaming system enables multiple viewers to explore immersive contents on a large-scale immersive display. The proposed
360-degree video streaming system is being developed in 3 research phases, with the final goal of providing 6DoF. Currently, the
phase 1: implementation of the 3DoF 360-degree video streaming system prototype is finished. The implemented prototype employs
subpicture-based viewport-dependent streaming technique, and it achieved bit-rate saving of about 80% and decoding speed up of
543% compared to the conventional viewport-independent streaming technique. Additionally, this paper demonstrated the
implemented prototype on UCSB AlloSphere, the large-scale instrument for immersive media art exhibition.
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Table 1. Experimental environments

cPU Intel CoreX-series i9-10980XE
(3.0 GHz 18 cores, 36 threads)
Memory 48GB
Graphic card Nvidia GeForce RTX 3080Ti
0S Ubuntu 18.04
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Fig. 13. Test sequence ‘Trolley’
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Table 2. Coding options for the test sequence

Test sequence Trolley
Resolution 8192x4096
Frame-rate 30 fps

360 video projection ERP
Encoder VTM-12.0
QP 32
Coding structure Low delay B

Subpicture partitioning

8x8 (total 64 subpictures)
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Table 3. Test results
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. Proposed
) Convg ntional (Subpicture-based .
Graphic (Viewport-independent) viewport-dependent) Bitrate reduction Decoding speed
renderer . Decoding . Decoding (%) enhanocement
Bitrate speed Bitrate speed (%)
(<ope) (fps) (kope) (fos)

GRO02 8,379.78 43.54 68.54 323.72
GRO03 12,819.24 38.91 51.88 289.29
GR04 3,121.89 45.26 88.28 336.51
GR05 7,159.99 79.05 73.12 587.73
GR06 7,131.92 79.49 73.23 591.00
GRO7 5,397.77 89.18 79.74 663.05
GRO08 26,638.14 13.45 4,754.86 137.68 82.15 1023.64
GRO09 3,887.87 79.57 85.40 591.60
GR10 2,639.61 124.90 90.09 928.62
GR11 4,671.68 74.68 82.46 555.24
GR12 2,324.59 65.52 91.27 487.14
GR13 3,466.86 45.41 86.99 337.62
GR14 2,901.32 47.92 89.11 356.28

Average 80.17 543.96
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